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Materials and Methods
Iron speciation was determined via a sequential extraction procedure (S1). The scheme recognizes a variety of operationally-defined iron pools, comprising ferric oxides extracted with dithionite (Fe-Di), carbonate associated Fe (Fe-carb), extracted with acetate and oxalate extractable Fe (Fe-oxalate). Total Fe is determined after combustion at 520 o C for 12 hours and extraction with 6 N HCl for 48 hours with continuous shaking (S2). All fe concentrations were measured with Atomic Absorption Spectrometry (AAS) with standards prepared in the extraction matrices. Oxalate normally extracts lesscrystalline Fe oxides, but in our scheme, this pool is extracted after dithionite and is meant to extract iron associated with magnetite. Also, in these sediments, we applied a 6 hr dithionite extraction, as opposed to the normal 2 hr extraction. This was to be certain to extract hematite, which is not easily extracted with 2 hr dithionite, but which is an important component of some of the sediments studied here. Except for the Fe-rich sheet silicate nontronite, no additional Fe is liberated from Fe-silicate minerals after a 6 hr dithionite extraction, when compared to extraction times of 1 and 3 hours (S3). Pyrite Fe (Fe-pyrite) was determined separately via chromous chloride distillation (S4), where the pyrite Fe contents were calculated from the sulfide concentrations using the FeS 2 stoichiometry of pyrite. The sum of (Fe-pyrite)+(Fe-oxalate)+(Fe-Di)+(Fe-carb) comprises the highly reactive, diagenetically active, Fe pool. All extractions have a reproducibility of <4% (S1).
In addition, organic carbon was determined on acid-washed samples (10% HCl for 24 h) via combustion in a Carlo Erba 1106 Elemental Analyzer. The Ag 2 S precipitates collected during the chromous chloride extractions were subsequentially analyzed for S isotopes via EA-IRMS. Table S1 . All data is listed below.
Sample location numbers (X) refers to locations given in Figure 1 
